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DETAILED ACTION 

Withdrawn Allowable Subject Matter 

1 . The indicated allowability of the subject matter of prior claim 1 3 is withdrawn 

because the Examiner erred in that claim 13 should have been included in the rejection 
in the prior Office action in view of Shibata et al. (of record). Therefore, this Office 
action will not be made Final. 

Withdrawn Claim Rejections - 35 USC §§ 102 and 103 

2. Applicants' amendment and arguments received 12/8/06 have overcome all of 

the prior rejections, and they are withdrawn. Note that the Aigner et al. reference is 
overcome by the added feature to claim 1 1 of "a coupling layer..." between the upper ' 
and lower resonators, and not by virtue of its filing date of April 17, 2003 being later than 
October 8, 2002 (see page 7, lines 10-13 of the amendment) since Applicants are not 
entitled to the October 2002 date unless and until a certified translation of the foreign 
priority document is provided to perfect the foreign priority claim. 

New Grounds of Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 



Application/Control Number: 10/530,507 Page 3 

Art Unit: 2817 

the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 2-10, 16-18, 21 and 22 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Klee et al. U.S. 2001/0048352 (of record) in view of Ohara et al. U.S. 
2003/0067368. 

Klee et al. discloses the features of the invention including at least bulk acoustic 
wave (BAW) resonators and a capacitor in parallel with a BAW resonator formed on the 
same carrier substrate, as discussed in detail in paragraph 4 of the prior Office action. 

However, as correctly argued by Applicants (see the second full paragraph on 
page 8 of the amendment), the Klee et al. reference only explicitly shows a ladder filter 
arrangement and not a lattice filter arrangement or a stacked crystal filter arrangement. 

Klee et al. does explicitly disclose that the filter arrangement shown in the figures 
is only one of numerous possible filter arrangements known to those of ordinary skill in 
the art of BAW filters (see section [0071] and section [0072], lines 1-5). 

Ohara et al. is analogous art also concerned with tunable BAW filters, and 
provides evidence that means for providing tunable ladder filters are equally applicable 
to tunable lattice filters [see Fig. 6(a) vs. Fig. 10 and Figs. 11 & 12 vs. Figs. 13 & 14]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the tunable ladder filter arrangement with 
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capacitors in series and in parallel with the BAW resonators of Klee et al. (Figs. 1-3) by 
having provided a tunable lattice filter arrangement with the same capacitors in series 
and parallel with the BAW resqnators, because Klee et al. explicitly suggests that its 
tuning be used with other filter arrangements (see sections [0071] and [0072], lines 1-5), 
which one of ordinary skill in the art would have known included lattice filters as well as 
ladder filters as suggested by the exemplary teaching of Ohara et al. [Figs. 6(a), 1 1 and 
12, vs. Figs. 10, 13 and 14], and such a choice of filter arrangements would have been 
routine in the art based on intended use, such as for connection to balanced (lattice) or 
unbalanced (ladder) peripheral circuits. 

5. Claims 11, 12, 14 and 23 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shibata et al. JP 2002-217676 (of record) in view of Ohara et al. U.S. 
2003/0067368. 

Shibata et al. discloses features of the invention as discussed in paragraph 5 of 
the prior Office action and repeated here with additions to address claim 1 1 as 
amended. Figs. 1 and 2 of Shibata et al. disclose an electrical circuit comprising: a 
substrate 30; a stack of resonators, the stack comprising: two first BAW resonators 12 
and 14 being a lower resonator 12 that is formed by a lower electrode 40, an upper 
electrode 46 and an intervening piezoelectric layer 44, and an upper resonator 14 that is 
formed by a lower electrode 52, an upper electrode 56 and an intervening piezoelectric 
layer 54; a second BAW resonator that is a single resonator 16, which inherently has an 
equivalent circuit that is an LC resonator, is formed by a lower electrode 42 that is 
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connected to ground, an upper electrode 46 and an intervening piezoelectric layer 44; 
wherein the upper electrode 46 of the lower resonator 12, and the lower electrode 52 of 
the upper resonator 14 are electrically connected to the upper electrode 46 of the 
second resonator 16; and a coupling layer 48 is between the upper electrode 46 of the 
lower resonator 12 and the lower electrode 52 of the upper resonator 14. Note that 
layer 48, which is a dielectric (see the abstract), is considered a "coupling" layer 
because its mere presence affects the coupling between the lower and upper stacked 
resonators 12 and 14, the presence of the coupling layer 48 necessarily rendering the 
coupling between the resonators different than the coupling would be if the resonators 
were in direct physical contact, that is in the absence of a coupling layer 48. In other 
words Figs. 1 and 2 of Shibata et al. have the same structure as Applicants* Figs. 10a 
and 1 1 , with the "coupling" layer 48 in Fig. 2 of Shibata et al. being analogous to 
Applicants' coupling layer KS1 in their Fig. 11. 

However, as correctly argued by Applicants (see the amend, at page 7, the last 
three lines thereof), Shibata et al. shows cavities 34 and 36 under the resonators and 
does not show an acoustic mirror between the substrate 30 and the stack of resonators. 

Ohara et al. provides evidence that there are several art recognized alternative 
ways in the BAW resonator art to isolate such resonators from the underlying substrate 
so that the energy from the resonator is not lost into the substrate. These ways are a 
cavity shown in Fig. 1, a bridge and air-gap over the substrate as shown in Fig. 2, and 
an acoustic mirror between the substrate and the resonator as shown in Fig. 3 (see also 
sections [0099], [0101] and [0103]). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the electrical circuit of Shibata et al. 
(Figs. 1 and 2) by having replaced the cavity 34 (Fig. 2) with an acoustic mirror, 
because such an obvious modification would have been the mere substitution of an art 
recognized alternative structure for isolating the acoustic resonators from the underlying 
substrate as would have been known by one of ordinary skill and as evidenced and 
thereby suggested by the exemplary teaching thereof by Ohara et al. (Figs. 1-3 and 
sections [0099], [0101] and [0103]). 

6. Claims 19 and 20 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Klee et al. U.S. 2001/0048352 (of record) in view of Ohara et al. 2003/0067368 as 
applied to claim 8 above, and further in view of Panasik U.S. 6,548,942 (of record) for 
reasons of record. 

The Klee et al./Ohara et al. combination discloses the invention as discussed 
above and in paragraph 4 of the prior Office action. 

However, while Klee et al. discloses an acoustic mirror between the resonators 
and the substrate and discloses using an electrode layer as an acoustic mirror layer, 
Klee, and therefore the Klee/Ohara combination, only shows a protective layer 10 at the 
upper layer region and does not disclose an acoustic mirror at the upper layer region of 
the resonators. 
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Panasik discloses such an overlying acoustic mirror to provide the benefit of 
preventing the protective layer/encapsulant from damping the resonator vibrations (see 
e.g. the abstract, lines 1-6). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the BAW filter of the Klee/Ohara 
combination by having provided an acoustic mirror at the upper layer region of the 
resonators (i.e. between the resonators and the protective layer 10 of Klee) as 
suggested by the exemplary teaching thereof by Panasik (Fig. 4), because such an 
obvious modification would have provided the benefit of not allowing the protective 
layer/encapsulant to damp the resonator vibrations as explicitly suggested by Panasik 
(see e.g. the abstract, lines 1-6). 

Allowable Subject Matter 

7. Claim 15 is objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Response to Arguments 

8. Applicant's arguments with respect to claims 8 and 1 1 have been considered but 

are moot in view of the new ground(s) of rejection. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Barbara Summons whose telephone number is (571) 
272-1771. The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bob Pascal can be reached on (571) 271-1769. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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